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{57) MjoOpotchho o*HOC*Tca k paMonry 06- 

C4ANMX UMOMN 3KCIW*y«T»UHOfiMWX, H*rHOT»- 

T€AWHUX H AW** CXaaJKHH. UftflWlO M3o0pe- 

tchk« xa/i*eTca noauuieMtw s^ckwsmoctm 
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peMOMT* OOCJAHOft KOAOHKU W CHCT yWHM* 

HMA ycTOftMMtocm n/iacTupe* Aeacranx) cmh- 
HanuiMX ycnim* rip* A«npaccH«x. 
npaauiuacupcx 8*9 Mn*. fln* rroro nocne 
yCTtHOiKM ■ nacra Ae^m napooro npoAOJifc- 
ho ro»p wp omtHoro rviocTwpx ycTfKaamea*- 

IOT STOPOA. flpMHOM RQpKMttTp •TOpOrO 

luiacnipa auoHpaxyr minuumm nepH»CTpa 
oapooro nntCTwpa. • napHMatp nopaoro au- 
OMpaiOT MOHWUJHM napMMOTpa o6c*aho* *o- 
flOHHu. AuMny aroporo ycrtiuaiiHaacKOro 
fiiiacmpa aw 6h paxrr Con wtuen ahmhw naptoro 
Ha aciMMMy. 6oAMvyx> paOosaro xoab rw 
paamrwcicoA AOOMHpyiouie* ro*oa«M. RapeA 
ycrawoaxoA rroporo niwcropa oamm to aro 
Topuoa CMeiuaxrr othochtm who Topua ncp*o- 
ro na aenMNMHy paSosero xoju fHftpaam*se- 
ckoA AOOKHpyKHueft ro/ioaxM a H»np*aJH5HHH. 
npomaononoxHOM ManpaaiWHHW pa6o**cro 
xoab AOPHMpyomeft roiioaxM. 



!43o6peTeHMe om»ochtc* x paMonty sxe- 
imyarauHOHMWX. HameweuMtux « APYThx 
ckmxcmh. Oonee towo k »occt»ho«iwhhx) rap- 

MaTWSHOCmoOCJAHWlC XOflOHHMCTWHSeCICH- 
MH lUUCTWpaMH. 

IUamo MSoOptrtMtHi aaJiaeTca noautut- 
hm6 a^xtHaHOcm pcmoht* oocjahoh xo- 
aohhm ia cw yaaAHNanna yctoAmhxocth 
fUiacryptM AeAcranio CMHHaxwu** youmft 
npM A^npeccHXx. npaauiuax>i4HX 8-9 MfU. 

CnoeoO ocymecranacTca CiiaAYXHOHM 06- 

pa3QM' 

B cxaaxMHy cnycxa»T nepawA npoAO^w- 
ho ro4»pMpoaaHHU0 iwacTMpw nap^MrrpOM, 
OonwtttMM napKMtTpa o6caANOA koaomhu, ao- 
ctaaAXiOT aro « Mccry AC^trra oOeaAHOA xo- 



mmhu h ycTaH«MHaax>T a jtom MCCT6 npwxa- 
TMaM fHAP«aiiiwec«oA ADPM*pyx>u4CR 
■khu 3aran x Mcory Ae^exr* cnycxaxrr aropoA 
npQAOiiwHO ro$p*poaaMHUH rwacrwpw nepw- 
MaTpOK. ManwotHM nepMMaTpa nepaoro ycra- 
HaaAMftMMOro wiacmpa. w aa«ho«. OonweA 
aahhu neptoroycTanaaiiHaaeMoro nnacmpa. 
N a aomwHHy. OoJiwujyo paOoncro xoa* rwA- 
paaAHHaenOM AOpMHpyomeft roivoaxH. RcpcA 
ycranoaxoH aroporo ruiacTupa oamh ms aro 
ropuoa cMauiaioroTHoCHTeiikHO Topua nepao- 
ro rt/i*rrwp« na wnwKy paooscro xoAa rHA- 
paa«H<iacKoli AopHMpyiomaA ronoiKH a 
HanpaaMKHM, npoTMtononoatMOM Hinpawe- 
hhio pafionero xoaj rHAP*t«wsecxoH aodhh- 
pyx)U4*fl roiioaxM. a aaren npow3aoA«T ycta- 
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hoi icy aroporo nAecTwpa •HtxnecT c nipiMN 
h noAHUM nepeKpwmCM nepioro narpyGxa no 
ace* ero a«hhc. 

OnuT cftHAQTCTi bCTtyor. mto npM pcMOwre 5 
ftOJtoHH 140. 146. 168m 1?8MMnpMHOiiy«eMtitt 

TOW OA MH^OpMaUMM O AtftCTBMTeAUiOM no- 

pitMtrpa BHyrptNNftA noaepxMOCTM koaohhm 

(nOXBOaHMA M3M«P»fT«Jia ftepHMOTpa, MM6pO> 

hmji npn cnycxe rpyO ■ cxaaxcMMy Ann siccno- 10 

PUMAKTB) OflTKHMiHUH HSJUOTOI HITir B 1 
MM 110 AHSMQTpy MAM 3 MM HO fiepMMOTpy, TO 

em fir B btom CAyuo ocetoe yc*- 
mi« m ACOA6MMO a umahhapo aopma npH yCT»- 
HotwnnocTwp«KM0AmjiiptJCOMtMAyeHirt 15 
npcAW«* AOCTMraoTOi haa«hm repMCTM*- 

HOCTVi 

npM MCflOHMOMMMM npOMJtOflCTMHKOA 
HM^OPMSUMM O tOUUpUlO CTBHKM TpyfSu • MM- 20 
T0PMA0 POMOMTO pCKOM^KAytTCa npHMHMBTW 

6oa^ujmmctoo TpyO cornocno MHcroMHC- 

AOHHWM UMipiM HMOX5T AeACTBHTftAkMW 0 
•H6IUHMAMOC06eMNOOHyTpOMMMAAH»M«TpM 25 
npM5AM3MTCflbMO HO 1 MM OOAWIM) HOMMMBAfc- 

huxsmo^hmA, vTOHaxQAMTcaanpGAe/uxM ■ 

COOTMTCTftKM C AOnyCXBMH HO rOCTy. KpQMO 

TOfO* P»*OTO c ♦•ktmhocjcmm MomroM • npoAa- 
wax +6 mm ononMO np M OMM CM O m ho omom— ot 30 
npoowiiJOMMfl AOftycTMMhoi Morjyyaox. 

tlocao ycranoaxM nepaoro naacTwpe 

BMyTpOMMttA AMJMOTp dan M HOpMMOTp dm CO- 

oTaarcraoMMO cocraaaaa>T 

d M | - d»*.« - 2 <5 - ^wj - 6: 35 

ns«t-x(d*c»- 2 dHla**~ 18. 

CHMTaa, mto ca«AOMMa o 0mi m n.*,. tmk- 
ko ooMpaoTca ho npoMiaoACTaoHNytt Aoxy- 
MOHTauMO (d*H.« m fWO. A*« r*ac-xa 
AaoAnoro nepOKpMTMa comacMO mbtoamxb 

awOMpaiOT MIMUACHTHUA AHBMCTp BHBUI*e* 

noeepxHocrH dj m nopuMarp Hi aroporo n*j- 
cry pa 

da-dMt + 2-*M-6*2-<W«-4: 45 
rh- rui ♦ - 18 - 6 - rw« - 12. 

T«kmm oOpajoM, npn awOope nepaoro m 
atoporo ruuerupe* pexoMCHAyorca npMHM- 

uaiv ni - rw«. ♦ 6 m na - n««i - 12 (now d - 3> 

B 3MaMCMMM rh Moryr OtfTb aKCcenn ko^ 50 
permtu no peayjitTaraM yCTBHOaxM nepaoro 
nnactwpa. Ecam ycHAwe ho AopMwpycma* ro- 
Aoaca npn ero pbcuimpohmm oxa*ertB imbw 
t«j\wmo HMxe HopMaiikMoro (14-18 t) - nptu* 
Has toto. w AeACTBHraAtHoe n»*.« Ooamub. 55 
Rj cAOAyer ewQpaTt yaaAHHBHMyM Ha 2-5 mm 
copaSMapHO cranaHM yMeMvwewwi AeftCTaM* 

TCAfeHOfl OCCIO* CHJIU. OCAH yCHAMC 0****1 CM 

•uuia Kopny , Pi oieAyeT yKeHwuiHU coot- 
aercTtyiou4HM oCpaaoM. 



Ta«HM oGpaaoM. a napaaeHCTiy n t > 
>fW« > Da yMoctHu oieAyioiUMe AOnoAMe- 
Hna; 

fii-rw»4-6;n2-m.«-i2 *p-5). 

Aahhy napaoro ruiacrupa ewtapaxn t«, 
ktoGw nepexpwrw A«*trr c aoctbtohhwm no* 
poxiMCTOM aaepx m bhkj (* 1 £-2.5 m). B en msh- 
ny napaxiiacra eaaAytf bwOmpjtw a yu- 
aaHMUX npoAaaax. yaeairotaaa ham yMOHkuiaa 
am o aaancMMOCTM ot crenoHM Aocroaapno- 

CTM MH^OpMOl|MM O paJMOpO M MOCTO AO^CKTa. 

Aahho aroporo naacrwpa nptJW accro aoa- 
xhj cooTaercTaoMn c janacow a^mho &t- 
4«ictmoA HacrH aoaoMHM m napOKputarfc coot- 
aeTCTayxHUMM ynacroic napaoro naacrupa. 

CsMTOa, HTO nepaufl nAaCTvpk ycraHoa- 
aen a TpeOycMOM mocto m oOococmoho aaAiM- 
hoo napoapuTHo a*$okt* c nape uioctom no 
AnHHe, npn auOopo pasMepoa m cxcmu ycra- 
KoaKM aroporo naacrwpa aoaMOXHu oicAyo- 
imho ajpwaHTu. TexHonorHa ycranoiKM nnac* 
rupa auiaxaeT rpn arana: pacuiMpeHHe Ha- 
HaakHoro ysacrsa am aauanaemia nAacrupa 
C oQuahoA koaohkoA nyreM BTarnaaHMa AO- 
pHMpyiomeR roiioaan noA AaaiienneM ihapo* 
AQMcpaTOM na BOAHHKHy ero xoab - 1,5 m npn 
yACpataMMH nAacrwpa or oceaoro cMeiuaHna 
ynopOM ycrpoAcraa: pacuiHpOHHe ocnoanoro 
ynacrxa naacmpa nporarMaaHMOM AOPMHpya> 
man rojtoaxH (oOwsho Cos AaaaaNHa) waaoA 
CHCT6MOH, ruiacTMpk npn mom pasrpyacaarca 
ot oceaoro aoiAaAcTaHa roaoaan MOpea mo* 
naAWHUH pacujHpeHHUH ynacToa ho aoaoHHy: 
aanpeccoaxa pacuinpeHHoro naacrupa mho- 
roapaTKUM npoxoAOM ao pMHpy lomeA roaoaxn 
noAA*MeMHeM. 

OnacHOCTw CMeu«eHH« naacTwpa no ao- 
/iohmc ao3HMxaeT Ha btodom aianeycTaHoaKM 
Hj-3a HCAOCTaroN noro jauennemi* HanaAbHO- 
ro pacuinpeHHoro ysacTM, ••anpHMep npn 
aHONHraAWHOM HecooTaarcr^MM nararoa. npn 
HaAOcratoiHOM ham otimuaraAbHOM naTara 
MaMaawHwA yMacroa nocAe pacuinpeMMa mo- 

MT 6WTV HCAOCTaTOMMO npHXUT X KOAOMMe. 

npn Ooa^uiOm MaOuTOMHOM Mature rnAPOAOM- 
xpaT npM aaAAHHOM AaaneMMM moxcot araHyrb 
roaoaxy a naacTupv Ha HejHa*Hre/ibHyn 
nacTa caoero xoa*. 

BfopoA nnacTwpte aMnoAHaerca c nepw- 
MerpoM corAacMO pexoMeHAauMM. aahhb nptr 
HHMaerca a coot»ctct»hm c aahmom nepaoro 
rwiacrypa rwiioc 1,5-2.0 m. npn cnyexe hhjx- 
hmh kohou pacnoaaracT na 1.5-2.0 m hmxo 
ropqa nepaoro naacTwpa. Awat - pacuinpc- 
hmo HasaAWHOro ysacrxa c paarpyaxo* aepx- 
nero ropua nnacTupa a ynop Aopna, aaTOM 
npoTarHaaHMt AOpHMpyx>uieA roAoaxn 6as 
AaaAanna pacuinpeHMe ocnoanoH mxctm m 
lanpeccoaxa r&Aacrupa a HoexoAkxo npoxo- 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin. str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter are 
respectively 

dinl = din.str. - 28 = d^str. - 6; 
Pinl = ^in-str. " 25) = Piastr. -18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (din. str . and Pin.str.)> f° r the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

<*2 = dinl + 2 = duLstr. -6 + 2 = din.str. " 4; 

P2 = Pinl + 6 = Pin. s tr. - 18 - 6 = P^str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi - Pin.str. + 6 and P 2 - Pin.su. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin. str . is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin. s tr. > p 2 : 
Pi « Piastr. + 6; P 2 « Piastr. * 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1,5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple p?isses of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str., expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 " Pinl = Pin.str. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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